Most cells and organs are able to withstand acute ischemic hypoxia within 30-60 minutes without irreversible damage, but the sensitivity of different tissues to ischemia is not the same. In open areas of the body, frostbites may occur due to the damaging effect of cold directly on the tissue.
Local cooling is one of the most common environmental impacts that a person experiences from time to time, living in the northern regions of Siberia and the Far East.
Lipid peroxidation (LPO) of cell membranes is one of the types of normal metabolic process and proceeds continuously with low efficiency in all tissues of the body. Under the action of low temperatures, free radicals accumulating in cells in the form of oxygen singlets to toxic concentrations lead to secondary damage to cell membrane structures. In the connective tissue there are signs of an inflammatory reaction. Destructive processes develop against a background of tissue temperature restoration.
Preparations of antioxidant action, in particular dihydroquercetin -the main flavanoid compound of larch wood of Siberia, has a wide spectrum of pharmacological effects, has antioxidant activity, which allows using it as cryoprotectant as a substance that prevents cellular edema.
Objective
The object of our study was the skin material of the legs of rats subjected to local frostbite of one of the hind limbs with a cotton swab soaked in liquid nitrogen. For pharmacological correction, animals received dihydroquercetin orally at a dose of 2.5 mg / 100 g of weight for 7 days before the action of the cold factor and 2.5% of the ointment on a vaseline basis for 7 days similarly.
Materials and methods Methods of work were -histological -collection of material (macromicroscopic preparation), fixation, microtemporaing, staining: staining with hematoxylin and eosin, light microscopy of slices and analyticalmorphometry, stereological analysis, statistical processing of the data.
Results and discussion
of the epidermis and the cells themselves are stilted, the nuclei of the cells of the basal and granular layers are picotized, .e. phenomena of paranecrosis are observed. The dye stains the epidermis cells diffusely. The cytoplasm of epithelial cells is vacuolized. From the side of the vessels of the papillary layer of the dermis, stasis phenomena are observed, a persistent spasm of the dermis vessels is noted, which indicates the cold stress. Erythrocytes are glued together in "coin pillars" and capillaries are clogged, and the phenomena of occlusion of the microcirculatory system are visible.
With topical application of dihydroquercetin from the side of the epidermis, the peeling effect is observed, which indicates the keratolytic action of the dihydroquercetin preparation, the keratinization processes proceed without any peculiarities. From the side of the dermis, the edema of the middle degree of expression in the reticular layer is revealed, in addition, there is an increase in the fibroblastic reaction. Thus, one can judge the positive effect of the drug on water-electrolyte, protein metabolism in the skin and stimulating effect on the synthesis of glycosaminoglycans with topical application of dihydroquercetin. In the subgroup subjected to local cooling, against the backdrop of topical application of dihydroquercetin, and the inferior release from the experiment, compared with the control subgroup, less pronounced phenomena of paranecrosis are noted. From the side of the vessels of the papillary layer of the dermis, the phenomenon of stasis is manifested to a lesser degree, which indicates the cryoprotective action of dihydroquercetin in topical application.
With oral administration of dihydroquercetin in a subgroup subjected to local cooling, the phenomena of paranecrosis are less than in the control group. However, the cryoprotective effect for oral administration is less pronounced than with local use of the preparation, which indicates a rapid biotransformation of the drug for oral administration.
Thus, against the background of the use of dihydroquercetin, a visible cryoprotective effect is observed, which is most pronounced when applied locally, which indicates a rapid biotransformation of flavonoids by oral administration.
